The properties of lightweight concrete, such as aggregate impact value, aggregate crushing value and compressive strength were assessed utilizing periwinkle shell (PWS) as partial replacement for coarse aggregate. Standard mix of 1:2:4 with varying percentages of 0%, 10%, 20%, 30%, 40%, 50% and 100% partial replacement of PWS using water/cement (W/C) ratio of 0.55 was used. Seventy two cubes of 150 mm x 150 mm x 150 mm were casted; allowed to set for 24 hours before remolding, and were properly cured. The strength characteristics of each cube were evaluated using Compressive Testing machine at the curing ages of 7, 14, 21 and 28 days. The ACV and AIV obtained are 31.59% and 22.61% respectively which is within the acceptable limit. An optimum compressive strength value of 16.79 N/mm 2 and 16.71 N/mm 2 was obtained with the addition 20% and 30% partial replacement of coarse aggregate with PWS in 28 days. These values are within 15-25 N/mm 2 and it is suitable for Lightweight concrete. The research demonstrates that the utilization of PWS in structural/insulating lightweight concrete, at lower volume of replacement, will reduce the utilization of granite in concrete. Thus, decreasing the production cost of concrete and the ecological contamination brought about by the dumping of periwinkle shell. © JASEM http://dx.doi.org/10.4314/jasem.v20i3.2
In concrete, coarse aggregate takes around 60% of the general self-weight of normal weight concrete (NWC), in this manner determine the amount of reinforcement required to resist forces acting on the structural member. Be that as it may, increasing cost of construction and the need to decrease environmental stresses to make construction reasonable, has required exploration into the utilization of alternative materials or locally accessible materials. The utilization of locally accessible materials to partially or fully replace the costly conventional materials, to produce light-weight concrete structures (LWC) will reduced the construction cost, drive infrastructural development and make engineering construction sustainable. Hence, the study will investigate the properties of concrete utilizing periwinkle shells as partial replacement for coarse aggregate.
Literature Review
Concrete, the most utilized number one structural material is a composite mixture of cement, aggregate, water and admixture. Increase in the cost of construction through the use of conventional materials as aggregate has led to a quest for alternative materials for the production of lightweight concrete. Structural lightweight concrete can be defined as a type of concrete which includes an expanding agent in that it increases the volume of the mixture while giving additional qualities such as nailbility and lessened the dead weight. The main specialties of lightweight concrete are its low density and thermal conductivity. Structural lightweight concrete provides a more efficient strength-to-weight ratio in structural elements. However, sufficient water cement ratio is vital to produce adequate cohesion between cement and water. Insufficient water can cause lack of cohesion between particles, thus loss in strength of concrete. Likewise too much water can cause cement to run off aggregate to form laitance layers, subsequently weakens in strength. Structural lightweight concrete has density of 1440 kg/ m 3 to 1840 kg/m 3 compared to normal weight concrete with a density in the range of 2240 kg/ m 3 to 2400 kg/ m 3 . For structural application, the concrete strength should be greater than 17.0 MPa. Table 1 .0 show the Classification of Lightweight Concrete. Source: ASTM C 330 and C 332-09 (2007) Several researches have been carried out on the utilization of alternatives material as aggregate in concrete production; Ramezanianpour et al (2009) and Ndoke (2006) assessed the performance of palm kernel shells as a partial replacement for coarse aggregate in asphalt concrete, while Falade (1992) explored the appropriateness of palm kernel shells as aggregates in light and dense concrete for structural and non-structural purposes. Nimityongskul and Daladar (1995) examined the utilization of coconut husk ash, corn cob ash and peanut shell ash as cement replacement in concrete production. Slim and Wakefield (1991) explored the utilization of water works sludge in the manufacture of clay bricks. Olutoge (2010) examined the suitability of sawdust and palm kernel shells as replacement for fine and coarse aggregate in the production of reinforced concrete slabs. Olanipekun (2006) in his own research, compared concrete made with coconut shells and palm kernel shells as replacement for coarse aggregates and concluded that coconut shells performed better than palm kernel shells as replacement for conventional aggregates in the of concrete. Osayemwen (1992) examined the utilization of periwinkle shells as alternative material to granite chips as coarse aggregate in concrete and concluded that the use of periwinkle shells for concrete would result in low cost housing delivery especially in the riverine areas where they are found as waste. Emiero and Oyedepo (2012) worked on the Investigation on the strength and workability of concrete using palm kernel shell and palm kernel fiber as a coarse aggregate, the values of the slump obtained for mix 1:1½:3 and Mix 1:2:4 for concrete produced with palm kernel shell (PKS) and palm kernel fiber (PKF) are 30 mm and 38 mm which indicate true slump. The concrete mix ratio PKS: PKF of 50:50 for 1:1½:3 and 1:2:4 has compressive strength of 12.29 N/mm 2 and 10.38 N/mm 2 after 28 days, which confirms light weight concrete. Oyedepo et al (2014) additionally examined the properties of concrete using sawdust as partial replacement for sand; they confirm that the utilization of sawdust as partial replacement of sand between 0 to 25% will adds to decrease in sawdust waste produced without adversely affecting concrete strength. In another research on performance of coconut shell ash (CSA) and palm kernel shell (PKSA) ash as partial replacement for cement in concrete by Oyedepo et al (2015) ; the research demonstrate that the utilization of CSA and PKSA as a partial replacement for cement in concrete, at lower volume of replacement, will enhance the reduction of cement usage in concretes, accordingly decreasing the production cost and the ecological contamination brought on by the dumping of the agricultural waste. Osarenmwinda and Awaro (2009) Periwinkle (Tympanotonusfuscatu sand Pachymelaniaaurita) is a common name for a group of molluscan shellfish with either smooth or rough spiral shells (Ideriah, et al., (2006) . There are hundred species each of two genera of Nigerian Periwinklesradula (a brackish water habitat) and Pachymelaniaaurita(a fresh water species) (Bukola et al., 2006; Uwadiae, et al. 2009) . A survey by Umoh and Olusola (2012) discovered that large quantities of periwinkle shells are available in many riverine communities of the South-South geopolitical region of Nigeria. Most periwinkles are edible, the fleshy (edible) parts are usually removed after boiling in water, and the shells are usually discarded In Nigeria, periwinkle shell had been used both for construction and non-construction purposes. Badmus, et al., (2007) used the physiochemical properties of periwinkle shell ash burnt in a furnace at 300°C for 2 hours and sifted with180µm sieve in the removal of lead ion and copper from industrial waste waters.
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Dahuasi (2002), Olorunoje and Olalusi (2003) , Adewuyi and Adegoke (2008) , Agbede and Manasseh (2009), and Falade, et al., (2010) 
MATERIALS AND METHODS
Grain Size Analysis:
Grain sieve analysis helps to determine the particle size distribution of the coarse and fine aggregates. This is done by sieving the aggregates as per IS: 2386 (Part I) -1963. The test sample is dried to a constant weight at a temperature of 110 + 5 o C and weighed. The sample is sieved by using a set of IS Sieves-80 mm, 63 mm, 50 mm, 40 mm, 31.5 mm, 25 mm, 20 mm, 16 mm, 12.5 mm, 10 mm, 6.3 mm, 4.75 mm, 3.35 mm, 2.36 mm, 1.18 mm, 600 µm, 300 µm, 150 µm and 75 µm. On completion of sieving, the material on each sieve is weighed, while the cumulative weight passing through each sieve is calculated as a percentage of the total sample weight. The results of the sieve analysis were recorded graphically on a semi-log graph with particle size as abscissa (log scale) and the percentage smaller than the specified diameter as ordinate.
Aggregate Impact Value Test:
This test is done to determine the aggregate impact value of coarse aggregates using Impact testing machine conforming to IS: 2386 (Part IV) -1963. The test sample passing through 12.5mm IS Sieve -100% and retained on 10mm IS Sieve -100%. The sample was oven-dried for 4hrs at a temperature of 100 to 110 o C and cooled; the cup of the impact testing machine was fixed firmly in position on the base of the machine; and the whole of the test sample placed in it and compacted by 25 strokes of the tamping rod. However, the hammer was raised to 380 mm above the upper surface of the aggregates in the cup and allowed to fall freely onto the aggregates. The test sample was subjected to a total of 15 such blows, each being delivered at an interval of not less than one second. Two such tests were carried out and the mean of the results reported, the aggregate impact value was calculated as follows: Aggregate impact value = (B/A) x 100% Aggregate Crushing Value Test: This test helps to determine the aggregate crushing value of coarse aggregates as per IS: 2386 (Part IV) -1963. The apparatus used is cylindrical measure and plunger, Compression testing machine, IS Sieves of sizes -12.5mm, 10mm and 2.36mm. The aggregates passing through 12.5mm and retained on 10mm IS Sieve are oven-dried at a temperature of 100 to 110 o C for 3 to 4hrs. ii) The cylinder of the apparatus is filled in 3 layers, each layer tamped with 25 strokes of a tamping rod. The weight of aggregates is measured (Weight 'A'). The surface of the aggregates is then leveled and the plunger inserted. The apparatus is then placed in the compression testing machine and loaded at a uniform rate so as to achieve 40 t load in 10 minutes. After this, the load is released. The sample is then sieved through a 2.36mm IS Sieve and the fraction passing through the sieve is weighed (Weight 'B' ). Two such tests were carried out and the mean of the results reported, the aggregate crushing value was calculated as follows: Aggregate crushing value = (B/A) x 100%.
Research Approach: The periwinkle shells were washed to remove dirt and sun-dried for many days at ambient temperature while, a standard mix ratio 1:2:4 by weight of cement: sand: granite + PWKS with varying percentages of 0%, 10%, 20%, 30%, 40%, 50% and 100% partially replacement of periwinkle shell was used. The water/cement (W/C) ratio used was 0.55 for all proportion of the mixes. Seventy two cubes of 150 mm x 150 mm x 150 mm with three cubes were made for each mix in accordance with BS 1881 (1970); the workability of the fresh concrete was determined using a slump test while the specimens were allowed to set for 24 hours before remolding, and were properly cured. The strength characteristics of each cube were carried out using a loading rate of 120 kN/min on a 600 kN Compressive Testing machine shown in Plate 1.0 at the curing ages of 7, 14, 21 and 28 days . Where: D 60 is the particle diameter, at which 60 percent by weight of the soil is finer, D 30 is particle diameter, at which 30 percent by weight of the soil is finer, D 10 is particle diameter, at which 10 percent by weight of the soil is finer, C u is the coefficient of uniformity and C c is the coefficient of curvature Note: A well graded soil has a C u value of 5 or more; thus, the fine soil is well graded since the C u is 6 i.e more than 5 The slump value ranges between 35 mm to 55 mm which represents true slump, the aggregate crushing value (ACV) and aggregate impact value (AIV) obtained are 31.59% and 22.61% respectively which is within the acceptable limit of +3 to -3 in accordance with BS1375 . The utilization of PWS as a partial replacement for coarse aggregate will produced a cheaper structural lightweight concrete using the optimum compressive strength value specify in the research.
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Conclusion:
In this study, the slump value ranges between 35 mm to 55 mm which represents true slump; while the ACV and AIV of 31.59% and 22.61% obtained are satisfactory.An optimum compressive strength value of 16.79 N/mm 2 and 16.71 N/mm 2 obtained respectively with the addition 20% and 30% partial replacement of coarse aggregate with PWS in 28 days is suitable for Lightweight concrete structures. The research demonstrates that the use of PWS in concrete, at lower volume of replacement, will enhance the reduction of natural aggregate usage, which will reduce the cost of production.
